vard 683, MA, U.S.A.), plethysmometer (HSE), and Na/K/Cl analyzer (Bayer, MA, U.S.A.) were used in this study.
Administration On the day of administration, DW-286a was dissolved in distilled water for administration. The animals had been fasted overnight before the experiment. The dissolved test agent was administered orally in a single dose with a dose volume of 10 ml/kg body weight. The volume was calculated based on the fasted body weight on the experimental day.
General Behavior Groups of 4 male and 4 female mice were used. Using the modified method of Irwin, 11) the general behavior of the animals was observed at 30, 60, 120, 240, and 360 min after drug administration.
Spontaneous Locomotor Activity Groups of 8 male mice were used for single-dose experiments with the test agent. Mice were placed in a plastic cage (260Wϫ250Lϫ 400H, in mm) and the locomotor activity was measured using a motility meter for 5 min from 30 to 360 min after administration of the test agent. 12) Rotarod Test Groups of 8 male mice were used for single-dose experiments with the test agent. The animals able to stay on the rotarod (16 rpm) for more than 3 min were preselected and randomly divided into 5 groups. The animals in each group were placed on the rotarod 0, 30, 60, 120, 240, and 360 min after administration of test agents. The numbers of mice falling within 1 min from a rotating rod (16 rpm) were counted. 13) Body Temperature Groups of 4 male and 4 female mice were used for single-dose experiments with the test agent. The rectal temperature was continuously monitored with an electrothermometer (MGA III) after oral administration of test agent.
Hexobarbital-Induced Hypnosis Groups of 8 male mice were used for single-dose experiments with the test agent. The animals were pretreated with drugs 30 min prior to the hexobarbital (70 mg/kg) injection. Following the hexobarbital injection, the duration of sleep was measured by examining the righting reflex. The period during which the mice lost their righting reflex was counted as the time of sleep.
Analgesia Using Acetic Acid Groups of 8 male mice were used for single dose experiments with the test item. Animals were injected with 1% acetic acid (0.1 ml/10g b.w., i.p.) 30 min after the administration of the test agents. The number of writhings was counted for 5 min after the acetic acid injection and it was compared with that produced by acetic acid alone.
14)
Analgesia Using the Hot-Plate Method Groups of 8 male mice were used for single-dose experiments with the test drugs. Thirty minutes after drug administration, each mouse was placed on a hot-plate (Letica) warmed with a water bath to 56°C. The time to the beginning of responses such as raising and licking the feet was measured.
Convulsions Induced by Pentylenetetrazole Groups of 8 male mice were used for single-dose experiments with the test agent. Pentylenetetrazole (100 mg/kg, i.p.) was injected 30 min after the administration of the test agent, and the incidence of clonic convulsions and mortality was determined. 15) Convulsions Induced by Strychnine Groups of 8 male mice were used for single-dose experiments with the test agent. Strychnine (2 mg/kg, i.p.) was injected 30 min after the administration of the drugs. The incidence of extensive tonic convulsions and mortality was determined.
Electroshock-Induced Convulsions Groups of 8 male mice were used for single-dose experiments with the test agent. An electroshock (80 mA, 0.3 s, AC) was given to the ears of mice 30 min after the administration of the test agent. The incidence of extensive tonic convulsions and mortality was determined. 16) Mean Arterial Pressure and Heart Rate Groups of 5 male rats weighing 255-257 g were used. A chronic cannula for measuring blood pressure (BP) and heart rate (HR) was inserted under thiopental (50 mg/kg, i.p.) anesthesia with rats in the supine position. A small incision was made to expose the femoral artery and vein. After a heparin-filled polyethylene tube was inserted, the other end was passed under the skin and drawn out from the cervicodorsal region. Finally, the skin was closed. The next day, BP and HR under unrestrained conditions were measured with a pressure transducer (Biopack). Drugs were administered orally in a volume of 10 ml/kg. Data are expressed as mean percentage changes from predrug valuesϮS.E.M.
Respiration Groups of 5 male guinea pigs, weighing 350-400 g were used for single-dose experiments. The drugs were orally administered and the animals were positioned in a double-chamber plethysmometer (HSE) in such a way that the head was in the nasal chamber and the rest of the body in the cylindrical thoracal or body chamber. The responses of the animals were measured at 0, 30, 60, 120, and 240 min after drug administration. The respiratory rate and tidal volume were calculated based on the flow signal from the body chamber, which was sealed off from the nasal chamber with an airtight silicon sleeve around the necks of the guinea pigs.
Effects on Isolated Smooth Muscle Male Hartley guinea pigs, weighing 270-300 g, were stunned by a blow to the head and bled from the carotid arteries. The longitudinal muscle preparations (about 5 cm in length) were isolated from segments of the terminal ileum. The preparations were suspended in a 10 ml of a water-jacked organ bath containing Kreb's solution aerated continuously with 95% O 2 and 5% CO 2 at 37°C and their responses were recorded through an isotonic transducer (Harvard). The composition of the nutrition solution was Kreb's-Henseleit bicarbonate solution: NaCl, 6.9; KCl, 0.35; CaCl 2 , 0.265; MgSO 4 , 0.295; KH 2 PO 4 , 0.163; NaHCO 3 , 2.1; glucose, 1.8; and EDTA, 0.009 g/l. The drugs were applied with the single-dose technique. The contractile responses to drug alone and responses to acetylcholine, histamine, and BaCl 2 were expressed as a percentage of the maximal response to acetylcholine (ACh) (5ϫ10 Intestinal Transport After mice weighing 25-30 g were fasted for 20 h, they were used as groups of 8 animals. A charcoal meal, consisting of 5% activated carbon powder suspension in 10% gum arabic solution, was orally administered at a volume of 10 ml/kg 30 min after the administration of the test drugs at a volume of 10 ml/kg 30 min later, and the animals were killed by cervical dislocation and their in-testines were immediately isolated and cooled with ice. The distance between the pylorus and the top of the charcoal and the total length of the intestine were measured. The transport rate was defined as the proportion of the former to the latter.
Gastric Acid Secretion Groups of 5 rats weighing 150-180 g were fasted for 24 h. Under ether anesthesia and with rats in the supine position, their abdomens were opened along the midline. The pylorus was ligated and then drugs were given intraduodenally at a volume of 1 ml/kg. Five hours after the closing of the abdomen, the stomach was removed. The gastric juice was examined for the amount of gastric acid and total acidity with a titration method with 0.1 N NaOH using a titrator. 17) Renal Function Groups of 12 male mice weighing 25-30 g were used. Animals were acclimated to metabolic cages and allowed free access to solid food and water for 24 h. After deprivation of food and water and measurement of body weight, physiological saline 2.5%/b.w. and 3 h later 2.5% saline and test compound were administered orally. Then the animals were returned at once and their urine was collected for 5 h. Urinary electrolytes, Na, K, and Cl were measured with a Na/K/Cl analyzer, and the urine volume and pH were measured.
Isolated Rat Heart Studies For this study, isolated hearts were used according to the published methods after some modifications. 18, 19) Male Sprague-Dawley rats weighing 300-450 g were anesthetized with sodium pentobarbital (100 mg/kg, i.p.). The tail vein was injected with heparin (20 IU/kg) and then the trachea was intubated while the rats were mechanically ventilated with a rodent ventilator. Their hearts were perfused in situ with oxygenated modified Krebs-Henseleit bicarbonate buffer (described above) with retrograde aortic cannulation. The hearts were then excised and moved to the Langendorff apparatus, where they were perfused with an oxygenated modified Krebs-Henseleit bicarbonate buffer containing (in mmol/l) NaCl 116, NaHCO 3 24.9, KCl 4.7, MgSO 4 1.1, KH 2 PO 4 1.17, CaCl 2 2.52, glucose 8.32, and pyruvate 2.0 at a constant perfusion pressure (75 mmHg). A water-filled latex balloon attached to a metal cannula was placed in the left ventricle through the pulmonary vein and connected to a pressure transducer for measurement of left ventricular pressure (LVP). The hearts were allowed to equilibrate for 15 min, at which time left ventricular end diastolic pressure (LVEDP) was adjusted to 10 mmHg, and the balloon volume was maintained throughout the experiment. Then baseline contractile function, HR, and coronary flow (CF) were measured. Cardiac contractile function was calculated by subtracting LVEDP from left ventricular peak systolic pressure (LVSP), yielding left ventricular developing pressure (LVDP). The double product (DP), another important parameter for assessing cardiac performance, was calculated by multiplying HR by LVDP. Throughout the experiment, all these parameters were measured or calculated before and 10 min after pretreatment with the drug and 30 min after the onset of reperfusion with buffer. The drugs were administered using the single-dose technique.
Statistical Analysis Data was summarized as meanϮ S.D. and ϮS.E.M. A one-way analysis of variance (ANOVA) test was used for evaluating a statistical significance and p values of less than 0.05 were considered statistically significant.
RESULTS AND DISCUSSION
Recently, it has been reported that the antibacterial activities of DW-286a were comparable to those of other quinolones. 8) From a pharmacokinetic point of view, DW286a shows much better efficacy than other quinolone antibiotics in animals. It was demonstrated that the antibacterial activity of DW-286a was superior to that of ciprofloxacin, gemifloxacin, sparfloxacin, and trovafloxacin against quinolone-sensitive Staphylococcus aureus (MIC at which 50% of the isolates tested are inhibited [MIC 50 ]ϭ 0.008 mg/ml; MIC 90 ϭ0.016 mg/ml) and quinolone-resistant S. aureus (QRSA) (MIC 50 ϭ0.5 mg/ml; MIC 90 ϭ8 mg/ml). DW-286a was also shown to be more active than ciprofloxacin and sparfloxacin and slightly superior to trovafloxacin and gemifloxacin against Staphylococcus epidermidis (MIC 50 ϭ0.031 mg/ml; MIC 90 ϭ0.25 mg/ml), Staphylococcus pyogenes (MIC 50 ϭ0.016 mg/ml; MIC 90 ϭ0.031 mg/ ml), and Enterococcus sp. (MIC 50 ϭ1 to 4 mg/ml; MIC 90 ϭ4 to 8 mg/ml). Its antibacterial activity against Staphylococcus pneumoniae was four-fold stronger than that of gemifloxacin and trovafloxacin (MIC 90 ϭ0.125 mg/ml for DW-286a and 0.5 mg/ml for gemifloxacin and trovafloxacin). The improved antibacterial efficacy of DW-286a against pneumococci was the most prominent difference. The protective efficacy of the fluoroquinolones in a systemic infection model in mice was determined. In this mouse infection model, DW-286a showed good in vivo efficacies against gram-positive organisms such as S. aureus, including methicillin-resistant S. aureus (MRSA) (DW-286a, protective dose calculated from the survival rates on day 7 after infection [PD 50 ]ϭ0.12 mg/ kg; MICϭ0.004 mg/ml) and QRSA (PD 50 ϭ5.83 mg/kg; MICϭ0.25 mg/ml), S. pyogenes (PD 50 ϭ0.12 mg/kg; MICϭ 0.008 mg/ml), and S. pneumoniae (PD 50 ϭ0.19 mg/kg; MICϭ Table 1 0.008 mg/ml). From a pharmacokinetic point of view, DW286a was demonstrated to have much better efficacy than other quinolone antibiotics in animals. 8) In the present study, the general pharmacologic effects of DW-286a on the central nervous, cardiovascular, and respiratory systems were investigated. DW-286a at all doses and time points showed no effects on general behavior (data not shown), motor coordination (Table 1), analgesia (Table 2) , seizure and mortality (Table 3) , cardiovascular system (Table  4 , Fig. 2 ), contractile response of isolated ileum (Table 5) , or renal function (Table 6) .
However, DW-286a decreased spontaneous locomotor activity 120 min after administration at the dose of 300 mg/kg (Table 7) . DW-286a increased the body temperature significantly at the dose of 1000 mg/kg in male (35.3Ϯ0.3 versus 36.5Ϯ0.3) and female animals (36.8Ϯ0.6 versus 37.9Ϯ0.4) ( Table 8) .
We examined whether DW-286a affected hexobarbital-induced sleeping time. DW-286a prolonged the sleeping time significantly in mice at the dose of 1000 mg/kg (49.8Ϯ7.0 versus 68.6Ϯ12.6) ( Table 9 ).
In the experiment on respiratory function, DW-286a decreased the respiration rate from 30 to 240 min after the administration of drugs up to 100 mg/kg (Table 10) .
DW-286a increased charcoal transport significantly at the doses of 300 and 1000 mg/kg (Fig. 3) .
DW-286a showed inhibition of gastric acid secretion, reduced the volume of gastric juice (7.2Ϯ0.4 versus 3.2Ϯ0.3, 644 Vol. 27, No. 5 
The number of convulsions and deaths is the number of animals (nϭ8). 2.5Ϯ0.4) and total acidity and increased the pH (1.19Ϯ0.08 versus 1.62Ϯ0.17, 2.25Ϯ0.34) after administration at doses of 100 and 150 mg/kg (Table 11) .
Based on these results, it was concluded that DW-286a had effects on spontaneous locomotor activity, respiration and body temperature, and gastrointestinal transport, gastric secretion, and hexobarbital sleeping time at 1000 mg/kg, but had no effects on other general pharmacologic reactions even at high dose. 
